Searching PAJ 

PATENT ABSTRACTS OF JAPAN 



1/1 ^— V 



(11 Publication number : 11-061394 
(43)Date of publication of application : 05.03.1999 



(51)Int.CI. 




C23C 14/34 
C04B 35/565 




(21 Application number 


09-231572 


(71)Applicant 


: BRIDGESTONE CORP 


(22)Date of filing : 


27.08.1997 


(72)Inventor : 


TAKAHASHI KEICHI 








WADA HIROAKI 








SATO AKIRA 



(54) SPUTTERING TARGET BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a target board excellent in mechanical and electric 
characteristics, good in durability to uneven wear and suitable for sputtering treatment 
capable of forming thin film with high purity suitable for electron device parts by subjecting a 
mixture having higher density than a specified value and homogenous in silicon carbide 
powder and a nonmetallic sintering assistant to sintering. 

SOLUTION: This is a sintered body obtd. by subjecting a mixture having >2.9 g/cm3 density 
and in which silicon carbide powder and a nonmetallic sintering assistant are homogeneously 
mixed to hot pressing in a nonoxidizing atmosphere, and the total content of impurity 
elements in the silicon carbide sintered body is preferably regulated to <1 ppm. As the silicon 
carbide powder, various kinds are given, particularly, /? type one is used, and the grain size 
thereof is preferably regulated to 0.01 to 5 jl m from the viewpoint of high densification. The 
nonmetallic sintering assistant is preferably composed of an organic compd. forming carbide 
by heating, and the nonmetallic sintering assistant may be present in a state of covering the 
surface of the silicon carbide powder. 
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(57) [«K|] 
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irnxmi) ®m&2. 9g/cm ! j^±-c*o. m 

i&Ut>r A Whit. £ # &jX£ft£Bttn £ tfiSftCc 2 

[19*52] fltE?l^$ft*iKAf*s. ttJ^(C<fc»?K 
[»*53] maBlE^j&KttlttAW. «ft*--f3R» 

2(cfB*g©x^-y 5? y>y*-y f h&. 

*>©-?& h c t znmt ? sit*5 1 7bs 3 ©t»rn*> 

[19*5 5 ] HtilBK{t^ -f *»3fcW. j!>4<ifell 

•)R***str4ii>tt < <t 4> 1 «JW±©*&K©wi£{b^ 

[«*56] WEK<b^^3R«aS»Kd*hS^#6«I 
7BR©|fcS****l ppm«T'C*4{:t*«tit4 
19*5 1 M5 0l^n* 1 5tcfB4ScD^^- ? * y > y 

[0 00 1] 
[000 2] 

[«£*©&»] sa. s«*m±^©*sa©»is^^ 

«Ht*«*<*tf'SfcaMc. mtf***M*I**©«* 
[000 3] C<DmmBf&<Dtcl£><Djjmi: LTtt. ±(c 
#6*THJStt*ffc£»»#ljiS«£ (CVDft) tl&mL 

JItt4ttSK*& ( X >t » *y > XBPVDS) © 
H#*J*S*J. ZJ< v $ <) > */mC0jji)K CVDjSKtb 
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[00043 *«ura%r«ft*--f fM*tt. 

S-f«H&tt&cSfe&tt&4>©-C&9. C©ttf4£&« 
^1W±KaMUOT£fi83-afc&©t:£> gam-?? 

-C**^- FfwXS'SgB©^* F*»f*-/ X^gfc-SC* 
10 tt#^^**«©^R4l,-C*Ml<*ft. Steffi* 

[00053 z-cc<D&nttr<<mmm<D£j&miz. ±m 
[0006] fi£3ta»ii«js{cm>6tir*fcir— y» h 

SMS l/fc£?Lg«S£fi:(C «fc 5 *>© j&t3E»rc* •?/<:. L 2» 
/s 9 * y > i/B$© ^ He y * (c^(— tt^ie^OS 

©»««: <fc ■< tfrmz&mmizti. * /c««s 

©^B#(cfnn^|a cf)g<, ^s-©m 0 (*w^©» 
30 «fefMaSti*«l5l36«*r>fc. 

[0 00 7 ] ^©i 5 aW»©fc £{C, MSIttio 

tsK>. ccDtc&ic. fie*©^Bi*«aii«w9*ffli>-r. n 
^©^^=&f#-5c£^it$ji s ma. f 

(CVDi) KJ:*)aiB«ct&**«fiSl/. M^tlfci 
40 [0 0 08 ] 1*1, Ctl6©*ffit**«tt*9MtK» 

1) (Dumz. tottfiwn-rirc* ^tm^^mmc 
imtzms. m&kt>>*-?H t>)i>im£.Lm<. 

2) (Dii& : T:! l mm<Dtimw*<tMLM< . 

a? >y?£«B:ifc;^ ->> ^ ^^iSiifi^A, ^ y > 

^©--^©^ffi^^s^ C ©2 ) ©^tCi-^TBiS 
[0 00 9] 

50 [^A5fl?^L i -5 i-r^gSSI] *^?§(iJtie^||?:# 
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«6u«* © w ^tt * m± $ a z &cc mm & st® aan w 

^©iSMS©^*^ l 5 * u > 

*-y* F3i£{l«-r&c4K:£>S. 
[0010] 

#cc. #^Jc«nfc#i4£2£Si4#£c4£mau * 
[ooi i]ep%, *^ig©^^-^5f y>f$r-yj, h 

fi«. §B£#2. 9g/cm 5 fcUit?*?). mo^b^r 
Xt&3£ 4 4 3 n/cg^- 

fiS$*ifcc4*i#844-r3. 

[0012] CCT, iiulS^S^StS&Sijas. Mft(£ 
J:0^5:^)S-r-5W#{b^)T?*-5>C<b*W*O< . 20 
C©#^»SHS8MiJtt 4 g^b* ^S»3fc«S*&?i L 

[0013] coKftir-fiftiftB, «raEa^«f«^ 

[0014] fflrffi&fl:* V *»5fctt, *l>ft < <b *> 

l«feLh©«K©^-f*fb^«**tf*^3IW[4. ftlfc 
CCJ: «5s5yR*£E&TS4>& <itl *2Lt©*EK©W« 
{b£f&*£tr£sB©4. ffi^X^^MfiKi^jg^LT 
»6*ifc»#«l*H^t0r@»«i*SSH-ftXgt. m 30 

mc £ K) tsfift-f £ C 4 #r * s . 

[0015] H?ia^ber-CS^mc$$*i-5^*fi^7C 
3£©*f^WfiAU P pmli(TT*-5Ci^$ft 

[0016] *#BM«cj:titf. «<b* -f 

'J ^A^©£JI^©{bl^r&£^^ifSB!>SiJ 

m&&<Dmmm< . *fci&ft&m?©wBj*i4>& < . 
xgzf<Dmx&zfa± <* a z&ic mm Kmm mmmmzf 

[0017]S!fc. mAUrA 3H»*4 OT. IS*^5f2 
K©i!^^^cJ:0»P,tifc^5rffi^n(f. S&tc* 
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P m JSTRCT £ C 4 *s oj^e 4 ft £ ,, 
[0018] 

[ooi9] *^©^fb^-/3Sii^^-^^ i ;>^^- 
^©M^LTffl^ens^fb^Sf&sm. a 

HRKTl»JRSftrt>*0^<b*4JR»3t:*fli 
i»*ct*»r**. £©^{b^fg^©fiia«> ies 

Kfb©iS*>6«/h30C<h#$?$L<. 0. 0 1-5 
amSg, £6CCiJ, 0. 0 5 ~ 3 u mifitSi £ C 4 
WSl/O, f4S#S0. 0 1 Mm*flJS-e*&4. ItS. 
«^*if©«Hfflie«:*»W4IX»3&SH»4 ft 0 . 5 Mm 

«ttIfflt#/h<S < & 9 . «eg<b#Eit4 ft Ztc#>> ft 
£G<ftt>„ 

[0020] pmteffittr -<mfWMffi#<Dmm± lt 

«. SSAS0. 0 5- lam, JrbSffia^5m J /g« 
±. iWlfl8Rl96«T. K^^fi 1 %&.T<Di><D*W 

jatcfflc^ns. $/c. fflc^ns^b^-YS^*©^ 
sR©jgic>tt©a^*> e. . 2 oj^±©@^ffl % w-r z> i> © 

[0 02 1 ] ^ 5 >'J>W-^ hSCCffi^-SgHb 
-f ^KJS^^lSifiBJS-C* ^ C i *SJT $ L < . Si^K© 
«fb^-f3R«iBtt*#*fc«>{CB:. Jtfr4©*Hb^-f3M» 
*tL/t, W«ffi©Slfb* > ^3R»**ffll»ntf«tt». 

[0 02 2 ] *«flt©K{bir ii>ft 
< i4> 1 fllfeLh©SStt©*-^SR^b^«l*#tfir^*aB 

«©w«^b^»«r^«j«**4 . m&x\mm®iM£. 

^WiCU^ L XU 6 4ifcBJ&*9*#IMbte*HStT-e 

JW»K<bi/yta. 3 6tc #t«<btt»H«Tr««M-s 

[0 02 3 ] *«ffi©RYb*--/*»*©»3Stcffli»6h 
i^ft < 4 &-««3£tK©4>©*p<=>iS«n& < ttt 

fte>ftc»„ ?gy;©fe©4 Ltit t;U3*^^-7> (^e 

>'7>©M^f$* 3 fflt i 6*a^>= T;Un+->->^>©cfi-c 

«^ \-5T)i^*isi/?i't>mmicm^*>ti. mttmic 

>. /h+fi'7>fW?.nS!ii, /N>KU>y© 
3+-»7>©l^iHB, S^S*52-15^S 
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ft*. *mjac*s^xmtirjmtiz. s i o©ffe. > 

[0024] eft 6^3gai© ^ai4-?>^> 

i|^>y#<h©«i^^#^T?*-s. jcfc, cne.© io 
* / x»«i«M0Eo«m»iffii» 6 ft. rnxDimtosm 

M&2 0 p pmJilTr&SCijWgl, <. 5ppmfct 

[0025] s/c, mt*jfim*<owmctimztiz, 
mmvc&^mMz&f&tzmmt'gMthT^ &«© 

mm, 7 5>mm. spy-fn*. 

£L<. -e©ffe. -fe^a-*. LiH. t^. £-;i< 

[0 02 6] *»»{Cfi[fll3ti4jDSI4*W*r**^l:4r 

(«T. C/S iJt&BMB) «, «£tt*«{tL/T»6 
*i*«ffc**Hlf**. 7c##«fT*c<!:K:j:r>5£fi;*ft 30 
£ 0 ftmimK». C/SiJt#3. 0©NfK£J5S« 
ffc*4**©flW^#0X±fc&B:rr*aa«. JIBS 
fC(i|S)B#(CSjj£-r^.S i 0#*©«B«Cj:DffiC/S i 

4. ilST. 1 *Effifl$T 1 6 0 0 "C«±-C©«&iS-Ctt. 
C/SiJt£2. 0-2. 5«c-r*ii«BK**»IW-r 
SCi#t», C©«H«r«aKcm»«Ci*»r*«. 
C/SiJt*2. 5«±KT*£M^#^(tifJjn 40 

c©jsa^5S««iRRfi*«isfl-r-5^m*^fc 

»&*{t$r-YSR*l»*fc*>©C/S i JtttSWWa© 
■C. C©«^«£>TL/fefrKC/S i tb©ffiHK:|JB3ET 
St>©-Ctt&<,>„ 

[ 0 0 2 7 ] «IBft«©«M£©|S©^tt. 

mmm&Bhmic snhrk <t * & ©cc tt« l rim 



[0 02 8] Sfc. *8WlC*sl,>~Cirjnim.tm®lC<k 
£{#&fcg>fC. dr^jRffi£i^®ft£«8©ig£<BS*SMb 

cl:0«{b-rs^ffi. « J F«^SM*«R{CJ:5^rffi*JS6tf6 
ft*. Sfttt«ilt(i, K3R»(cjt:i;rau^iJR-c* 

%Bft. lttte©lftgL ^*tS>f©7 5>S§4M^ 

[0029] ccDMwmsmjfmvmmzmt. mmx 
\&T>\<3sm<Dim{m.*mnft8 o o-c-ioocc 

(cr 3 0 »~ l 2 0 ^P^KSff^^ttl^-r 5ci(cj;f) 
ffftft*. 

[0030] 3 6cc, c<Dm.itm^r>^-^mmm\t 

tt#HM* 1 3 5 0 *CtU:2 0 0 0 'CtTF-Cflnigi-r* C 
W^^K©fc*«:B 1 6 0 0 °C~ 1 9 0 0 'C-C©^fiS^ 
tt. HU^©«JSB#CC2 0 0 0~2 1 0 0*CtCT5~-2 0 
[0 03 2 ] «±«fc «9 . **KJ*ttl*©iWt*- -f 

f#4*siittt. *®aiaA*55fe(c#ii¥7-24 i 
8 5 6#i uxftmLtcM&gkvmm-jjmicimzritc 

«S«M*©»fi*ffi. HP^. **«S©f-h7T^3 + -> 
^>^>. 7" h^TJ^^i/i/^yS^, ^b^-Y*^ 

®{cs^ur#e,nfcig^*^m{btt»H^Tcc*j^ 

Tjn^^LT^bdr-f3St9^*^4^b^ ^Sg^/SX 
fit, »6nfcKfb^-<*»i**. 1 7 0 0 'Ci^±2 0 
0 0 °C*fit©?&gtcGU# 0. IgSSO^FCptc. 20 0 

o°c-2 i o o'c©jafitc*3i,»-c5~2 o^ratcfcfco 

Bufa2X*I£tT -^CiOCcfcO, S^E«J7c3S©^W 
fi*50. 5ppm«Tr**Klfc^^JR«»«f»*C 
i. *#«4r4W«flKft^^3R»*©KJS*ffi»* 

[0033] s/c. &$m<D*^> z >)>y*--y> f 
fco-c. Hiiie^b^'f^3Si?i^snrffl^6n-2># 

{b-^-r^* : 0. 0 1-1 Mmflg) *J^tf 




[0034] $.tc, *9&ncm.*x. fffa^{t^-r*f& 

<ht,^@w^6, ^srffittcDfeco. mttacmsinrz 
©. r»?mtt«i.»»ri!«w»tt©j: 5 corner £ c itt <t 
oscfb-rs &©s£i>B?EtK4&£ &(D*wjitcfflc^n 

■5. 

[0035] cowi^b^wijni^s nsi^ai 

[003 6] *»»tc*ti»-c. awb*--r*»3fc4##J» 
3fi*aSJSWW4©«^«l*»4l«tC. ^^K^mSKMFII^ 

-r -s wmi t&Qsx-b fawn tcttuxiz. x ^ 

rt»T Ao — ;H?©iEIR T ;V n - .il^-^ x ^ ;V x — fvU > 

jfijasittWRvflaitco^T «>*«»©£«■#«<,» & 

[00 3 7 ] eHb*4J^3fc4S£S*i*#MB!l**»& 
BWB©liBSD»S:d>a if iT £ £ ^fls©*ffi#> JbW 61*. 

Bhmcommicbzztf. i oii%ot, 

l < « 2 - 5 ss% 4 & s j; ^ icmmm zmwt z> 

C±fiW£Ll>. C©SB. ^»^b^-f^f»*©*M 

(6Mb* -f*) t*7 7i^fflurtiu, *b 

[0038 ] &*5. ccrc^^tLrcD^finfii 
b. ±fe©#&&t<fc o n/ti/ >; **^MfJS 
HflHKtofcrsjsyRr. te©{&£SJKS«cJ:»j»7g3 
ti*«>©4L^#JS*^B!jS!l©«^^©^* (# 



(5) l l - 6 l 3 9 4 

8 

[0 03 9 ] 

[fbllSiO, + 3C — SiC + 2CO 

$/c> ^^tc^^^fb-Jr-r^ite^cfcc^riJ. £5Hb 
v a mmmw 4> cc $ * n s k< t * a *«c a * -r £ gas m 

011%^, 4 0mS%ferF-C£>&C4#«gL 
l». *WS*5 3 0SS%JWT-C*S4. SfeGStt^CC^i 
ti*;Ftt»©tte#£<tt»). 4 0ftS%£&;i -*><!: e£ 

io ^ws*^<ft0f# e>n^«*s^©ss*sffiTL. £ 

[0 040] *«?B«:«toS«<k*--f3R«agfl:*«a|-r 

«k«ii?u aMb*-fjR»*4-t-fl-tc»£-r£. «£« 

i*{c<tortf 5 Cim*. iS^tt. 10~30B# 
20 H. 4$CC. 1 6~2 4l$lfg{Cfcfc^r*T5C4#*iF£L/ 

t>. +»tcis^Lfc«tt. ««©«!ttKa^r*aK. 

5fe(c^ffci^r^=i-;u©ti^{ctt5 0- 
6 0'COiSS, "CjS«*|ft*l/. ^f5€r^^llS-tf 

MS-fboil^eB^ *-;us ;u^SSD-'^-^©WK 
[0041] *iEBjcr»x-'N-y3i';>y^-y^ v&zm 

«M*©S^«lXl*aE©sS«5ie«:J:»j»6tife»»© 
jl^l©^^?:. ?Stt2 0 0 0~2 4 0 0U Kt)3 
00-7 00kgf/cm ! , *BMbtt«H»TriiJ^ 

[0 04 2 ] C C-C«fflr*«E»#S!«. f#6n^«iS 
#©«BE©a^*>6. BBe*4*a!©^BI»t**ffi^ 
Mtftujr^tc. ffl©— aJX«^»K:««SR«©t«** 

40 [0 04 3 ] ^Hjccfct^-C* =- I-7*U^©E^JB3 0 
0^70 0 kgf/cm' <D3zftvmi£Ct&X-$& 
t)K #(C. 4 0 0 k g f /cm 2 tLh©ft!EEL/cJ&&{C 

^, /<>^^i»Ett©A»«ct©*aR-ra£**j* 

[0044] CCt, &Mlg£i¥*i«:t&BJ-ir5#. ft 

M(**MiS^^fc*©^ -7 h7"u^x?i©str(c^T©^ 

50 ^JJIEDSrfT ^Ci^JtfSUt^ 
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[0 04 5] BP*>. J^TCDZSFgO^SXfi^f^Ct 

wt$£i,<*\ sr. FftznmT, sa*»6 7 ooxjc 
WiSfttl^KH, 7 o o -c* vmu&mffitoMy -> 

T Sf*U<«. iFrtSr lO-'torriCl 

r. Sia^e>2 oo°cst'^a>cc^?sl, ^iagic*? 

mi-fs 7 o o-c*-cftn»-r*. 3 6(c7oo*cfflr«©fi 
flfjc-c— s^n«» c©?& i ossiiKteis 

KcfcSpHbWtoft*. 2 0 0 "CW»Scl»tt7 o o*cw 
&£*>5*niX^©{£T*5£>£fIK4>ft < «c*B*j5* 

[004 6] —mzmftxlt, 5-10 g 
ML/r«. 1 0- 4 t o r r tat, Mifi#>6 2 0 0"C£ 20 

-rs#. mufrt>7 o o'CfcM-5i-e©K5FP^«6~i o 
sftmia. JfSL< tt8B#lH!ia&-r-&4„ 3 6(C7 0 0 
■cwaofifitc-c 2-5 B$paeaM#t-^ C Limit L 

[ 0 0 4 7 ] JE^cfC, S6(C7 0 0*C*>6 1 5 0 0"C 

(ci5i-c. swBosfeftt? * ft « 6 - 9 mm « £' #> w r 

ffiSL. 1 50 0-COSS-C1 ~ 5 B$|BJ« -5. 

c©xa-cttxHMfc*-f*. itfb^-fawjjBTcsic^ff 30 

ftft^«J:#^e.ftS„ *^*£IS^l,fc«JR*K5*'*-* 
fc«t>. C©jS3c5lfc?r+^{CSSilS3l+4C<i:^aS-C* 

9. 1 5 0 o-comsacisifiuw^mas com^s. 
eac «* iatftTft BWb«jR©*E£#(5rr-r £ * 
r. bps. X£g©<gT#4>%< ifssis^B? 
©«jkt** 1 3 0 o'cw&ctetf&n&i&i.cM-fz 

££ft£. COaBcSBJtitclfii-rsS i O. CO^ 40 

[004 8 ] Cft6©^SXS*^7 l/fc^tc. WJE* 
v h/VX«f^Ci«Sll,'. Sg*5 1 5 0 O'Ci 

ig4«iSfc*K3 0 0-7 0 0 kgf/cm' *1 
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[0 049] &p}Z&ffitVmmi5<£ Ofc«. 2 
000-2400'C, E?J3 0 0-7 0 0 k g f /c m 

• £tez£'iicmm. yiszv$<Dj£t> 

*>*fjSft*MSft**»6ft*. * fc, CCtl 5 00W 
6aSiagT*4 2 0 0 0-24 OO-Ci-C^OffiSB 
2-4B$p t 8*>WT*T ; 5# > gfc&ttl 8 50-1 9 0 0°C 

•csiatcjttfr*. setc. c©*S5ajKri~3^H 

[0 05 0] C CTfii®g*i 2 00 0 'CsfcSJ'C** i 
«««t*^+d i ft 0 . 2 4 0 0 °C£jS* S <!: 

fc. ffi^SOOkgf/cm' 
flt<fcjH*-BJ'£&»J. 7 0 0kgf/cm 1 ZM*.Z>t 

mam* £<owm<oim<Dfm tao, $s&©?»> 

[0 05 1 ] CCfct&XBtCbl^Tfc. »6ft*«fife# 

F©IKMltt«a. W«flE©ISSI&JIS»*fflC»Sci*s»* 
L<. IM8Mf4«:ii5*$J^®3ft/ck©#m>6ft-5 

*s. jwfc&jjctt. 2500 "CfeUboiflffir^aH-a-s- 
*>^sft, j*B6sar:*^©$^#&t,»t>©#as 

[0 05 2 ] *^BJ-C«. WE«aSXS*tf 5 C <fc 

0 «ft fc wit* *«f b*- >c sR«as»*« » e. ft *5 , 

?>ft4«BSfls©?«Sjaf^b©«-#>^. c©« 
0xg(cot^riSHj-r^. cct, ^ista, Kfk 

*W**JiSJB&SSl*3{ceK 1/ . 8 0-3 00 °C©ag^H 

r. 5-6 o^ratcftfcfjfln^. MJELr^^^i*^ 
ttflKflBtctfsci*!. *^«c^^©itf«S{b©a 

/*»©^*t>«iR«(**!fiiua< . 

[0 05 3 ] JJD^Sa«. 8 0 - 3 0 0 "C. 0$. L<it 

1 2 0- 1 4 0*C©ffiB. E*60~100kgf/c 

m 2 ©ffiH-c. 3mztittfflfr®#<Dmm& 1. 5g/ 

cm 3 tUb. #$L<«. 1. 9g/cm s WXiTS 
Jr^tc^u^ur. MEtKJS-C5-6 O^BI. »SK 
»2 0-4 0»«JffJ*Lrii[»«M*3&>'&tt*«jS»#'fe» 




XL 

•5eiSS;gK:L.K:< < ft«5, ZtcSblCltf&fc 
£Mf*l JClEg-r £Rg(tJgStl3S*^©:* iSCiW 
AttttOCtt. WSS*ilymlSO»*tlJ 
3fg#l. 8g/cm' JW±. W-UffiL&WO. 5 midS 
flBOWttnttSltai 1 . 5g/cm J fiLfcr $> & Ci*i 

Am'XBl. 8 g/cm J *«T*5i, SJ^B^tC 

[0054] codUBfti*. ix©«feisxe{c#-r«rtc. 
met #-ct £ o c ©jjfc0#*ii5sa«DaK 2000- 

2400'C, E*300-70 0kgf/cm ! , 
< bttSHMTr-^^M* icieg o . * v h ^ u x t £ 

[oo55] «±tc j: •j^ssufcflMt^'f *sasm*. 
mwftt»tt;W£TU se><c. * * iwwtki, * 

<D®m*. 3. 0g/ci s «±T*SCi355j;f5»$ 
[0 056] $/c. ^6*ifc^lStt:AS^?LK^-C$,^. 

£ £ left 0 . ffljfetfl&g;* ft£ ft i'©KSl^*>i GT < 

[0 057] *»E-CW6ftSliS<t*-f JR*»Stt©*tt 
^*©M^WM«. 5 p p mtiT, JfiK«3pp 

«. C*i6©fb^lflft#*Tfc<fc*^^WStt##ffi 

oTfc. fMB*s«ftr>r< 5. *l#IiTO 
tTT«*i £"©?IS ^SfcT & j!p £ « * ©^& 

£ttMftK£. *i!jKK«£0Tf§6*ifcHJB«»*#iaMt 

ttSHMT-cjjp^^bL/^^ S6cc, gmmsmx. 

£ * stsm&fi&ic <fc n« , ^b 

^JR^f^WWEJROttSW** 1 p pmJ^TiC 
•T-SCi^-Ct-S. CCr^M^7EJgi«> 1 9 89f 

i uPAC»s«{i^^«ffigarriK©H»i!»«{c*jw* 1 

•3 . - 8 &i>*p] 14-16 <D7tm*m < tc^ 
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[0 05 8 ] *©ffi. *«Wt?»6ti&«ffc*- 

#©ff£lA>Mfete^t>Ttfclt-r5K:. late 

fc-W£ffitf&tg«:5 0. 0-6 5. Okgf/mm 1 . 

1 5 0 0*acfctf&fttf$£att5 5. 0-80. 0kg 

f/ii' . i»>^tt3. 5 x 1 0 4 -4. 5X10 
1 . t'^-Xigtt20 00kgf/mm i JSLh. # 
TV>it»0. 14-0. 2 1 . ffitM?iRffitt»3. 8X 

1 0- 6 -4. 2X10"' CC' 1 ) . &£>S^ttl 5 0W 
/m • kJiLt. t\mt0. 15-0. 18cal/g- 
10 -C. BiffiSttSi5 0 0-70 0AT-C, »«S!n^(i 

1Q • cmOTt-*5Ci«JW>. 

[0 05 9 ] ±Kfl!^Ha&a£K«t D»6tifc*»Sftt*. 

iBBStotc^b-er, Mr. win, ^^©Ma^tfft 
s. 

[0 0 6 0 ] •iie©*^©*/-? ■;» £ ? h 

20 fcffifflT £C£a5r£& 0 

[0 06 1 ] *«W©flC|sHW*r**K4t^-f3R«»a 

cfjsa*»ft:*iijirt- s fcisb©^ a wm.tm.mm. s 6 
x. -e-n^n©*E«{i. &T^7t3St^r»5 P P mW 
{boHF^teHrt-cftntt^-TL/ c titciEje-i-s 4>©t? 

mm»(DffiM<Di&%.lc!&C-C . fi^ftMS©«iK«S 

«?TSsii«jw»a. c cT^Wfleasia:. 1 9 8 9^ 
30 1 u P a c j»t*fb^#«ffiSciI«S©jaJW»««:4j w 1 

lSi36>6 1 6Sl7C*fCJilL, lo, M-?#^3ti±T-* 
0. ^#-^6 — 8ROT1 4©7t3R*|*<7n3S€r(,i 
^. 

[0 06 2 ] 

ns^©-c«ftc^ 

[0 0 6 3 ] (SUSSM 1 > 
E£7E#©lifj& 

40 TpJR©/3M^b^-f5RIW (Gr ad e B-HP, 
H. C. Z/*di)l>5>tiM. ¥^a2Mm) 14 10g 

tis7km2 oj^oittRStti/'Z-is?* s-^mffi 

9 0 g€ri^y-;U2 0 0 0 giCjgBSL *:*>©<!:£. If 

M^-;U3;ur l sesp^if b. +^tctS^L/fc. ^-© 
«. 5 0-6 0°C(Cflnau-Cx^y-;^^^®3 
50 0um©®CC*^-r^Mft^b^^3RM*4t&<* 

zmc commt* iooog z&micizmis 1 3 0 

•CT2 0^Wlt, 20K2. 2g/cm J <Dffi& 
50 [0 064] M^©^ 
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#) 1 O-'-l O-tor rOl^TT. ^MA>6 
7 0 0'CSt?6B#^*H^-C#iao. 5B#H-e©SS^« 
J#L*:„ (Hl©#jSI«) 

I^MTr, 7 0 0 *C~ 1 2 0 0 -C$-C 3 mfflX^U 
U 1 2 0 0°C~ 1 5 0 0°C£T3V$fflX-mU 

L/. l^-eoSfiKl^tLfc,, (S2 0#iail) 
3 <E>«:. 5 00 kg f /cm' ©ECft-CMiU T;l/3 
>^HmTtCt 1 5 0 0 -C- 2 2 0 0 °CS X 3 B$p^r# 

a u . i b#rb-£©sk&cgu# i, )t , 
ft) 

- 6 8 o o g t^7km 2 o %oismB.m# u v- jimv 
*^-;mw§3 o 5 o g*m&L. mmt uxm&m h 

;Ux>*Jl,*>K2 8%7k?giKl 3 7 0 g &1m*.xm<t 

T9 0 0 °CX 1 Bfr^bS^c ^^nfcj^fb^KDC/ 
S i lt7tm^«<om^2. 4 -C&^fc. £©^^4 0 

o o g^^KSStcAn, r;u=f>^H^T-c 1 8 5 

0'CST#(SI 1 0»^«}#L/c^2 0 5 0 -CZXg-U 
*}*£f#/c„ ^^Wfi«#7cS0. 5ppmOTi 
[006 5] f&B&(D§m 

±IB^Ccfc Off 6 titcmP&fcmt* 4 m&Jfcl 4 l 0 
g tSfcm 2 0 %©i^f$Si?£# b cc y -;H$t 

J!§9 0 g*x^y-;b2 0 0 0 g lc®mLtci>®t*. 

©fg, 5 0-6 0 -CJCjDza L/T X £ y -)V%mM&.W S 

•t±. 5 o o um<DB^&vxi$^temi , rjmmmw 

*mc, C<DB.n®» 1 0 0 0 g ££MK:3t*l/ 1 3 0 
•Ct>2 OM^UXLt. WS.2. lg/cm' ©J&« 

[006 6 ] %iiift©f&i 

iSioot*?h -Jiszzm^tc. 

(«S*Sl*I©s£tt) 1 0- 5 ~l 0-tor r©JE^£# 

tt\ sa^e>7 o o°c$-c6B#ra*Htr#su. 5m 
r$-z:<Dummi$utc 0 (mi osais) 

Jl^#TT\ 7 0 0 "O- 1 2 0 0 °C £ X 3 H^f^iS 
3P.tC. 1 2 0 0'C~ 1 5 0 0"C£-C3B$Rg-C#?iS 

3e.K5ookgf/cm' ©Bi^r-unaE 0 . TJV^y 

fiMTKt 1 5 0 0 °C~ 2 2 0 0 °C$T' 3 BframS 
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(mm i ) 

mm<D6Mm<hlr-imVm (Gr ad e B-HP. 

H. C. i/ifJ^m ¥^S2(im) 14 10g 

±.m.it*vm <b, o ii g<t^te£2 o%©^*«g[ 

jRftuvf-^s^x^-jHSflgg 0g*i^^-;U2 o 

0 0 g«:?§JSSl-;fc&©£. jgM#-^SJl,-Cl 8B#EB& 

+^fcS^L/fc„ -€■©&. 50-6 O-CtcflDSL, 

rx^^-j^is, ^jsfgas-t*-. 5oomdi©©cc 
io MtT^«s^b^>f*y^m£f?fc. c©M*4f&& 

1 0 00 g^^C?t«L 1 3 0°Cr2 Oflf^l^U 
■C. «K2. 2g/cm 3 (DfSM&Zmc. 

[0 06 7] f%%iW<D$im 

ma. i o o t * ? h /uxsffl^fc. 

(SfefSIH©^) lO-'-lO-'tor r©K^fr 
Tt, mUfrt>7 0 0°C£X6mr£frl,-tXg-ML. 5B$ 

&g-e ©as «t<si$ l ( ?s i ©^axg ) 

20 M2£&TX. 7 0 0*C- 1 2 0 0°C£-C3B#Pifl-CJ?ja 

u 36ic, i 2 o o°c- 1 5 o o°csr3B#par;*s?a 
u in*pa^©sa(c^Lfc. (^2o^iaii) 

3 6tc, 1 50 kg f /cm' ©JEft-CttlEEU 
>^H«Ttcr 1 5 OO'C-2 2 0 0'C$-C3B$ra-C^ 

(fcbt30»2) 

30 -6 80 0 gi 2 0 %©W*$a^ U V- JUM 7 

*^-jl-«b§3 o 5 o g*M&L, ®.mti>xmmtb 

)\,3.>X)l*>m2 8%*^1 3 7 0 g*M7LXm<t 

T9 00'Ctl mrSffltZittc. tl6Wc^t»C/ 
S i «7C^W©*im2. C©j^fb^4 0 

0 0 g^^KSIICCAn. 7JL-J>fI^Tt 1 8 5 
0'CtX^ML 1 Qftf&m$Vtc'&2 0 5 0 °CST^S 
or s^^Lr^e^Sbr^ffiai . 3 Mm© 
®mzWc. ^^WSte&TEfSO . 5ppmfeTF£ 
40 *oft:„ 

[0 06 8 ] 5£^©I^S 

±&jfmt,c<£r>m*>titcm¥&mmt*-<mm3zi ooo 

g?r^(C?ci*L 1 3 0°C-C2 2gg 

I. 9g/cm J ©^JfJ^^mc. 
[0 06 9 ] m&i*<DM& 

(SlSlOOt*!- hT'UXiffllife. 
(^MXfi©^ft) 1 O-'-lO- t o r r©K2^# 
50 TT, SS^e,7 0 0'C$X68fffl&VX&UL, 5B# 



(9) 
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JE^frTr, 70 0'c-i 2 0 0 D csr3^ri-cgia 

U 1 20 0 o C- 1 5 0 0 o C*r3B$rar^S 

??)(C5 0 0kgf/cm 2 <DHEt>vmj£U, T)l^> 
#fflfTRtT 1 5 0 0 °C- 2 2 0 0 "CS-C 3 B$fHT'#S. 

[0 07 0] 
[*1 J 

: p pm) 



10 







nmm2 


Kttfl 1 


ftttff 2 


B 


0.8 


0.00 


1000&± 


0.05 


A 1 


48 


0. 02 


55 


0.03 


N a 


3 


0. 03 


10 


0. 12 


K 


1.2 


0. 00 


1. 0 


0.06 


Mff 


5 


0.05 


4 


0. 04 


T i 


2 


0. 02 


5 


0.06 j 


C r 


5 


0.00 


7 


0.04 


F e 


S3 


0.03 


48 


0. 08 


N i 


4 


0.01 


5 


0. 04 


C o 


4 


0.03 


3 


0.01 


w 


1.2 


0. oo 


1.0 


0. 00 


C u 


0.5 


0. 00 


0.8 


0. 02 



20 



30 



[0 07 1 ] #*J!©«**ttB*-4*K:. JL3B3 
R&SMimvm&toiCJL!) TIB* A XOJWb* *»© 

pw*ft» u -e L/ -cms©* ^ » *•/ > y^scc^sc * 
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it. -eur. hiBtti Lr©ffiiE£*o£/csb 

ISO fci #<DiW^^. StfmT^aK&ffll, 

[0 07 2 ] Xrty $ X: 1 0 

-Y>3"& (2 5 0inn<*>) X5mmll (£-y» h%tt£L 
T©®tS14 : «*SaW#14 • «RW»tt©ff flfi) 

u fsi—emmjxDT-vmmzf&z'nitc. 

[0 07 3 ] * A? $ V > ^ff— T >#Xli : 1 
Pa, WtHimtS : 1 Kw 

mm (S)WI^O5 0%) <t&6a£©^£Sg!3U H 
ttffl 1 £ 1 0 0 t OTJBB-CmOfc. WS£ 

*woftw. »WBjaE%fT«r». *<o»fltti*iiiaj»K:o 

^©M^-^StlgUfc. 
[0 07 4] Ctl6©i?ffl*SI^*Tfe*2 (c^-r. 
[0 07 5 3 
[*2] 





USteWl 




mm i 


JttfcM2 




1 19g/oi 2 


3. ZOft/cm 2 


3. I8g/an s 


a i2g/ca« 


OHM (32&T0 


510MPa 


500MPa 


540W>a 


220MPa 




4 5X10* £2 cm 


2.8xiO- £ Qcn 


6.2X10 4 Qcn 


1.9x10' Qcm 


WWW 




O 


O 


X 


A 




O 


o 


o 


O 


ante 


1 0 0 


1 2 6 


8 2 


4 6 




2.3X10 14 
atoms/cm' 


7.8X10" 
a toes/an 5 


47xl0 ,s 
atoms/en 2 


5.9X10'° 
atoms/cm' 



SC. *^Hj(D^^cJ;i9f#6^/cl|]5g^©^ffcIi^^ fi£3^fc^Hi©iffig^mT-7 t >'W^-C^< t 
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[0 07 7 ] 
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